ABSTRACT
Introduction
Suprasellar germinomas are termed neurohypophyseal germinomas because they grow to border the hypothalamus-pituitary stalk-pituitary posterior lobe (the neuronhypophysis) [1] . Therefore, most cases develop diabetes insipidus (DI). Visual impairment can be found because the suprasellar germinoma's anatomical position is near the optic nerve. In many cases, treatment improves visual impairment, but it is possible that visual impairment will not improve [2] . There is no previous report that investigated initial symptom and its function outcome in detail in suprasellar germinoma. The aim of this study is a detailed investigation of initial symptoms and outcomes of DI and visual impairment in suprasellar region germinoma in order to determine the reason for these differences.
Experimental Procedure
We studied eleven cases of continued suprasellar region germinoma that were diagnosed and treated in Kitasato University hospital from 1995 to 2009. All of these cases were a single lesion of the suprasellar region, and investigation of detailed magnetic resonance imaging (MRI) was possible. One case of multiple lesions, including the suprasellar region, and a lesion outside of the suprasellar region was excluded. We investigated the initial symptom, symptom at the hospital visit, main locus of the tumor by MRI and the outcome after treatment.
Results
These cases ranged in age from six to 45 (mean 15) years old with three males and eight females. Biopsy was performed in eight patients; the pathological diagnosis was germinoma. In the other patient, neurohypophyseal germinoma was suspected based on MRI findings. Eight patients were treated with radiotherapy of 34Gy to whole brain, with a boost to the primary sites of 16 Gy, in 160 cGy fractions daily. And three patients were treated with a combination of radiotherapy (30 -40 Gy) to whole ventricular system in 200 cGy fractions daily and two courses of chemotherapy (dose of 20 mg/m 2 cisplatin and dose of 80 mg/m 2 etoposide). At a median follow-up of 96 months (range, 12 -170 months), all patients are alive without evidence of persistent or recurrent disease. In six cases, the optic nerve was easily identified because the tumor was limited to neurohypophysis (Figure 1) . In five cases, the size of the tumor made it difficult to determine the relationship of the optic nerves to the pituitary stalk by MRI (Figure 2 left) . After treatment, the thick pituitary stalk gradually narrowed with tumor reduction ( At the hospital visit, visual impairment and visual field disorders were found in five of 11 cases, and DI was found in all 11 cases. We reviewed in which cases DI preceded visual impairment and vice versa. DI preceded visual impairment in ten cases, whereas visual impairment preceded DI in only one case. DI was improved in 2 of 11 cases and the visual impairment was improved in 4 of 5 cases by treatment.
The case in which visual impairment preceded DI was also the case in which visual impairment continued. Enlargement of the optic nerve was observed by MRI at the hospital visit in this instance.
Discussion
Most intracranial germ cell tumors occur in the pineal body, the suprasellar region and the basal ganglia. Intracranial germ cell tumor rarely occurs in other regions [3, 4] . Suprasellar germinomas are called neurohypophyseal germinomas because they grow in a line of the hypothalamic-pituitary stalk-neurohypophysis, i.e., the nerurohypophysis [1] . Optic nerve germinomas that oc-cur in the optic chiasm and the optic nerve are rarely reported [5] [6] [7] [8] [9] [10] [11] [12] and differentiating between images of optic nerve germinoma and neurohypophyseal germinoma may be difficult when a tumor is large [8] . In other words, it may not be clear whether the site of the tumor origin is the optic chiasm and the optic nerve or the hypothalamus. In many cases, optic nerves with normal diameter and a swollen pituitary stalk can occur during tumor treatment. If this occurs while the tumor contracts, it can be unclear whether the tumor involves the optic nerve or is a new mass formation in front of the neurohypophseal germinoma without infiltrating the pituitary stalk. There is no difference in treatment according to the region of occurrence of the germinoma, but differentiation with craniophalyngioma, chiasmatic/hypothalamic low-grade gliomas, Langerhans cell histiocytosis and lymphocytic hypophysitis is needed when a tumor is large [13] . Also, it is necessary to differentiate optic nerve germinoma as well as optic sheath meningioma, infectious or granulomatous neuritis, orbital pseudotumor, lymphoma, medulloepithetlioma of the optic nerve and metastasis even if the mass is limited to the optic nerve [10] . Since a differential diagnosis of the cross tumor with imaging is limited, pathological diagnosis is required.
Suprasellar germinomas are often accompanied by DI with a reported incidence of 86% -100% [3, [14] [15] [16] . DI was present in all cases in this study. Additionally, the frequency of visual impairment is reported as 50% -85%; however, recent reports indicate that incidence is dropping with the assistance of newer imaging techniques [2, 3, 14] . It is reported that the improvement of the symptoms of DI with treatment is 50% or less, and improvement of visual impairment, including partial improvement, is 90% -100% [2, 14] . Germinomas can be accompanied by strong inflammation, and they are destructive lesions [17] . Improvement of symptoms is related to the degree of infiltration of the tumor cells. If the main locus of suprasellar germinoma is the neurohypophysis, and the tissue destruction is allowed to progress, hypopituitarism will develop. Suprasellar region germinoma tumor cells and inflammation can alternatively cause visual impairment since the neurohypophysis and the optic nerves are nearby anatomically. In many cases, the symptoms disappear by the decrement of the tumor since the symptoms were caused only by the compression of the tumor without infiltration. Also, visual impairment will be improved since infiltration and destruction of the optic nerves are minor, even if the visual impairment is caused by infiltration of the tumor and its inflammatory influence. However, visual impairment will not be improved if destruction of the optic nerve occurs by infiltration of many tumor cells and enlarges the optic nerve, as in this case [6, 10, 11] . Suprasellar region germinoma often presents with DI as the initial symptom [18] . However, visual impairment may precede DI in suprasellar germinomas. No detailed cases of visual impairment preceding DI in suprasellar germinomas have been reported in the past. When a tumor is not limited to the optic nerve, as in optic nerve germinoma, visual impairment precedes DI [8] . This is because tumor cells infiltrate the optic nerve more so than the nerurohypophysis. In all neurohypophysis germinomas, infundibular thickening (up to 16 mm) was usually observed [16] . An intact pituitary stalk and an optic nerve enlargement were observed for one case in which visual impairment preceded DI. This indicated that tumor cells were infiltrating the optic nerve more so than the pituitary stalk. These germinomas may have occurred in the optic nerve.
Conclusions
Phenomenological approach enables express-evaluation of the functional state of health for men with non-specific physicochemical parameters. Such as integral intensity of oscillator, effective ionization potential, electron affinity, parameters of identification [6] .
